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SUMMARY
Thisreportpresentstheresultsof a wind-tunnelinvestigationat
subsonicandsupersonicMachnumbersto determinetheaerodynamiccharac-
teristicsof a wing-bodycombinationhavinga triangularwingofaspect
ratio2. Theme= surfaceofthewingwastwistedandcemberedto support -11
a nearlyellipticalspanloaddistributionat a Machnumberof1.53and
a liftcoefficientof 0.25.TheNACA0005-63thicknessdistributionwas
usedincombinationwiththetheoreticallydeterminedmesnlinestoderive
* thestreamwiseairfoilsections.
Thelift,drag,andpitchingmomentof themodelarepresentedfor
Machnumbersfrom0.60to 0.90andfrom1.30to 1.90atReynoldsnumbers
of 3.0,4.9,and7.5million.(Ata Reynoldsnumberof7.5million,
wind-tunnelpowerlimitedthemaximumtestMachnumberto1.70.)
INTRODUCTION
A researchprogrsmis inprogressat theAmesAeronauticalLaboratory
toascertainexperimentallyat subsonicandsupersonicMachnumbersthe
characteristicsofwingsof interestinthedesignofhigh-speedfighter
airplanes.Theeffectsofvariationsinplanform,twist,camber,md
thicknessarebeinginvestigated.Thisreportisoneof a seriespertain-
ingto thisprogrsmamdpresentsresultsof testsof a wing-bodycombina-
tionhavinga triangularwingof aspectratio2 withNACA0005-63thick-
nessdistributioni streamwiseplanes,andtwistedandcamberedto sup-
. porta nearlyellipticalspanwiseloadingat thedesignconditions.
Resultsof otherinvestigationsinthisprogrsmarepresentedinrefer-
ences1 to 13. As inthesereferences,thedatahereinarepresented
. withoutanalysisto expeditepublication.
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wingSpsn
[)
bt=~~
meanaerodynamicchord &
fi’ c!dy
localwingchordprojectedinthewingreferenceplanel
lengthofbodyincludingportionraovedtoacccxmnoddesting —
lift-dragratio .—
maximumlift-dragratio
Machnumber
free-streamdynsmicpressure
Reynoldsnumberbasedonmeanaerodynamicchord
radiusofbody —.
msximumbodyradius
P
total wing area projectedinwingreferenceplane,1 including
areaenclosedby body
longitudinaldistance
longitudinaldistance
referenceplanel
lateraldistancefrom
fromnoseofbody
fromwingleading
plane
verticaldistancefrcxnwing
angleof attackof thebody
()
dxagdragcoefficient—
(G)liftcoefficient .
of symmetry
edgezmeasuredinwing
.- —
referenceplauez
axis,degrees
—
.-
.
‘Wingreferenceplaneisdefinedastheplaneperpendiculartotheplane
of symmetryandcontainingthewingchordintheplaneof symmetry. -_
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cm pitching-mcznentcoefficientabout
. thewingmeanaerodynamicchord
3
the25- ercentpositionof
(
%pitch g moment
qse )
dCL
K
slopeoftheliftcurvemeasuredat zerolift,perdegree
dCm
x slopeokthepitching-momentcurvemeasuredat zerolift
u uppersurfaceof
L lowersurfaceof
Subscripts
Wing
APPARATUS
WindTunnelandEquipment
Theexperimental“investigationwasconductedintheAmes6-by 6-foot
.
supersonicwindtunnel.Inthiswindtunnel,theMachnumbercanbe
variedcontinuouslyandthestagnationpressureregulatedtomaintaina
.
giventestReynoldsnumber.Theairisdriedtopreventformationof
condensationshocks.Ether information thiswindtumnelispresented
inreference14.
Themodelwasstingmountedinthewindtunnel,thediameterof the
stingbeingabout73percentofthediameterofthebodybase. Thepitch
planeof themodelsupportwashorizontal.Thek-inchdiameter,
4-comPonent,strain-gagebalance,describedinreference15,wasenclosed
withinthebodyof themodelandwasusedtomeasuretheaerodynamic
forcesandmoments.
Model
Themeansurfaceof thewingofthepresentinvestigationwastwisted
andcamberedto supporta nearlyellipticalspanloaddistributionat a
Machnumberof 1.53at a liftcoefficientof 0.25. Thetheoreticaldevel-
. opmentof thisparticularmeansurfaceispresentedinreference8. k
NACA0005-63airfoilsectionwasusedas thethicknessdistributioni
combinationwiththemeanlinestomakeup thestresmwiseairfoilsections.
#- ThestreamwisesectioncoordinatesforthiswingaregivenintableI.
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A planview
figure1. Other
follows:
wing
Aspectratio.
Taperratio..
Totalarea,S,
ofthemodelandcertainmodeldimensionsaregivenin
importantgeometriccharacteristicsofthemodelareas
.—
l ..*.. . . . . . . . ...0. . ..*.. l . . 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . 0
sqyarefeet.. . . . . . . . . . . . . . . . . .4.014
Meanaerodyuamicchord,F, feet . . . . ... . . . . . . . . . . 1.888
Incidence,degrees.. . . . . . . . . . . . . . . . . . . . . . . .0
Distance,wingreferenceplanetobodyaxis,feet . . . . . . . . . 0
Body
Finenessratio(baseduponlength,t,fig.1) . . . . . . . . . 12.5
Cross-sectionshape.. . . . . . . . . . . . . . . . . .. Circular
ldaximumcross-sectionalarea,squarefeet ; . . . . . . . . . . 0.204
Ratioofmaximumcross-sectionalareatowingarea. . . . . . 0.0509
Thebodysparwassteelandwascoveredwithaluminumtoformthe! bodycontours.Thewingofthemodelofreference8 wascoveredwith
—
tin-bismuthalloytoformthecontoursofthewingofthepresentfnves-
—
tigation.Thesurfacesofthewingandbodywerepolishedsmooth.
-
TESTSANDPROCEDURE
RangeofTestVariables
Theaerodynamiccharacteristicsofthemodel(asa functionofsingle
of attack)wereinvestigatedfora rangeofWch mmibers@~ 0.60to0.90
andfrom1.30to1.90atReynoldsnumbersof3.0,4.9,and7.5million.
(Testsata Reynoldsnumberof7.5millionwerelimitedtoa maximumtest
Machnumberof 1.70becauseofwind-tunnel-powerlimitations.)
ReductionofData
Thetestdatahavebeenreducedto standardNACAcoefficientform.
Factorswhichaffectheaccuracyoftheseresults,togetherwiththe
correctionsapplied,arediscussedinthefollowingparagraphs.
Tunnel-wallinterference.-Correctionstothesubsonicresultsfor
theinducedeffectsofthetunnelwallsresultingfromliftonthemodel.
waremadeaccordin&tothemethodsofreference16. Thenumericalvalues
.
.
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of thesecorrections(whichwereaddedto theuncorrecteddata)were
obtatiedfrom
.
AC’D= 0.016CL2
No correctionsweremadetothepitchimg-momentcoefficients.
Theeffectsofconstrictionftheflowat subsonicspeedsby the
tunnelwallsweretakenintoaccountby themethodofreference17. This
correctionwascalculatedforconditionsat zerosngleofattackandwas
appliedthroughouttheangle-of-attackrange.At a Machnumberof 0.90,
thiscorrectionamountedto a ~-percentincreaseintheMachnumberand
inthedynamicpressureoverthatdete~inedfroma calibrationfthe
windtunnelwithouta modelinplace.
Forthetestsat supersonicspeeds,thereflectionfromthetunnel
wallsoftheMachwaveoriginatingatthenoseofthebodydidnotcross
themodel.No correctionswererequired,therefore,fortunnel-wall
effects.
Streamvariations.-Testsofa symmetricalmodelat subsonicspeeds
inboththenormalandtheinvertedpositionshaveindicateda slight
. stresminclinationa dcuature inthepitchplaneofthemodel.Results
of thesetestsindicatethata-0.07°stresmsngleanda streamcurvature
capsbleofproducinga pitching-momentcoefficientof -0.~2existthrough-
“ outthesubsonicspeedrange.Theslopeparametersd(!L/handdCm/dCL
wereunaffected,however.No correctionsfortheeffectof thestream
irregularitiesw remadetothedataofthepresentinvestigation.At
subsonicspeedsthelongitudinalvariationof staticpressureinthe
regionof themodelisnotknownacc~atelyatpresent,buta preliminary
surveyhasindicatedthatit islessthan2 percentof thedynsmicpres-
sure.No correctionforthiseffectwasmade.
A surveyof theairstreaminthewindtunnelat supersonicspeeds
(reference14)hasshowna streamcurvatureonlyintheyawplaneofthe
model.Theeffectsofthiscurvatureonthemeasuredcharacteristicsof
thepresentmodelarenotlmown,butarebelievedtobe smallas judged
by theresultsofreference18. Thesurveyofreference14alsoindicated
thatthereisa static-pressurevariationintheregionofthemodelof
sufficientmagnitudeto affect hehag results.A correctionwasadded
to themeasuredragcoefficients,therefore,to accountforthelongi-
tudinalbuoyancycausedby thisstatic-pressurevariation.Thiscorrec-
tionvsriedfrm asmuchas -0.0008ata Machnumberof 1.30to0.0009
. at a Machnumberof1.70. No correctionwasmadeto thedragcoefficients
ata Machnumberof 1.90,sincethevariationofthestaticpressurein
theregionofthemodelwasnotknown.4
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SupPortinterference.-At subsonicspeeds,theeffectsof support
interferenceontheaerodynamic-characteristicsoftheriodelarenot
known. Forthepresentaillessmodel,itisbelievedthatsucheffects .
consistedprimarilyof a changeinthepressureatthebaseofthemodel.
b an efforto correctat leastpartiallyforthissupportinterference,
thebasepressurewasmeasuredandthedragdatawereadjustedtocorre-
spondtoa basepressurequaltothestaticpressureofthefreestream.
At supersonicspeeds,theeffectsof supportinterferenceona body-
stingconfigurationsimilartothatofthepresentmodelareshownby
reference19tobe confi~edtoa changeinbqqepressure.””Thepreviously
mentionedadjustmentofthedragforbasepressure,therefore,wasapplied ‘-
at supersonicspeeds.
Itshouldbenotedthatthedragcoefficientspresentedarein
essenceforedragcoefficients,incethedragdatadonotincludethe
effectsofbasedrag(dragwhicha free-flightmodelwouldencounter).
RESULTS —
Theresultsarepresentedinthisreportwithoutanalysisinorder
toexpeditepublication.Thevariationof liftcoefficientwithangleof
attackandthevsriationofpitching-momentcoefficient,dragcoefficient .
andlift-dragratio.withliftcoefficienta .~hevarious.Re~oldnumbers
smdMachnumbersareshowninfigure2. The.datapresented,infigure2 .-
aretabulatedintablesII,111,andIV.”Theresultsoffigure2 fora .
Reynoldsnumberof 4.9 millionhavebeensummarizedinfigure3 to show
theimportantpsrmetersasfunctionsofMach_nu@qr~‘!’@sloPeP~~-
etersinthisfigurehavebeenmeasuredat zerolift.
—
— —
AmesAeronauticalLaboratory, . .
NationalAdvisoryCommitteeforAeronautics,
MoffettField,Calif.
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TA3LEI.- COORDINATESININCHESOFTHEAPPROXIMATELYELLIPTICAL
SPANLOAD,TWISTEDANDCAMBERED,ASPECTRATIO2 TRIANGULARWING
[Locationof stationsmeasuredin inchesfromplaneof symmetry]
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.018
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&
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.0447
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-.UO
-.133
.o16
.0=
.033
.044
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E?.61
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-.33
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-3.17
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.49
.98
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8.37
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-6.30
.50
1.04
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::2
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12.54
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-1.05
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-3.14
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R
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14.57
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&
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-37
.428
:E
-.048
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-.003
.018
.060
.I@
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.309
37
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.544
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-.042
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.017
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.4=’7
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.013
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.Olf%
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.071.8
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.0470
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.0U5
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.0XL7
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.I!X1
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.0446
.aL6b
.OI.62
.m
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.CS32
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.CD3
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-.032
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TABLEIV.- AERODYNAMICCHARACTERISTICSOFTEEMODEL
AT A REYNOLDSNUMBEROF7.5MILLION
a
-0.62
-1.17
-2.29
-3.41
-4.54
-6.78
.32
1.04
2.18
3.22
4.33
6.53
8.74-
10.93
13.19
15.48
-.64
-1.21
-2.36
-3.50
-4.65
-6.94
.52
1.05
2.15
3.29
4.41
6.66
8.91
11:20
12.39
-.62
-1.21
-2.38
-3.56
-4.68
-7.04
.52
1.06
2.18
3.32
2:$
9.04
CL
—-—
.o.o&-
-.091
-.143
-.1$X5
-.252
-.357
-.015
.01.3
.062
.108.
.156
.246
.336.
.431
.538
.659
-.070
-.098
-.153
-.213
-.270
-.383
-.013
.014
.068
.121
.169
.268
.367
.478
.549
-.062
-.097
-.160
-.228
-.27’4
-.418
-.011
.017
.076
.Kg
.182
.286
.402
m).0123
.0141
.0185
.0246
.0326
.0537
.0102
.@394
.0092.
0100
.OIJ8
.0207
0317
.0510
.0850
.1388
.o12g
.0147
.0197
.0267
.0357
.0596.
.0104
.0096
.0094
.0104
.0127
.0224
.0362
.0654
.0940
.0126
.0147
.0203
.0286
.0370
.0668
.0101
.m93
.C093
.0106
.0136
.0239
.0461
Cm
——0.013
.017
.025
.032
.040
.054
.005
0
-.006
-.03.3
-.020
-.033
-.045
-.059
-.076
-.092
.015
.019
.029
.039
.048
057
.0050
-.008
-.017
-.025
-.040
-.055
-.071
-.083
.015
.021
.033
.046
.056
.085
.005
0
-.011
-.020
-.029
-.047
-.068
M
1.30
1.53
L.70
a
-0.59
-1.lb
-2.24
-3.33
-4.42
-6.61
.51
1.05
2.10
3.20
4.29
6.47’
8.66
9.64
-.57
-1.11
-2.20
-3.29
-4.37
-6.55
.49
1.01
2.11
3.20
-4.29
6.45
8.62
10.04
-.55
-1.10
-2.17
-3.25
-4.32
-6.47
.49
1.06
2.09
3.17
4.24
6.39
8.54
10.69
11.39
CL
-0.071
-*W7
-.147
-.195
-.242
-.338
-.020
.cn5
.056
.105
.152
.248
.343
.386
-.050
-.073
-.118
-.160
-.210
“85-.r-
-.005
.018
.062
.K%
.150
.233
.316
.370
-.043
-.067
-.106
-.146
-.183
-.257
-.033
.016
.057
.097
.137
.213
.287
.360
.385
m
).0180
.0198
.0243
.0303
.03ao
.0587
.0160
.0156
.0158
.0175
.0207
.0319
.0505
.0624
.0174
.0191
.0276
.0359
.0519
.0161
.0159
.0165
.0186
.0221
.0334
.0510
.0659
.0168
.0182
.0216
.0263
.0321
.0478
.0158
.0157
.0164
.0184
.0217
.032S
.0483
.0783
%
—. —0.025
.032
.045
.058
.070
.095
.old.
.005‘
-.@3
-.022
-.034
-.060
-.085
-.096
.015
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.032
.043
.056
.075
.003
-.002
-.013
-.025
-.036
-.058
-.078
..0$)1
.013
.019
.029
.038
.047
.066
.033
-.001
-.012
-.022
-.032
-.051
-.069
-.087
-.092
.
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